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(54) Suspending agent-containing slurry, method of producing the same, and process for 
suspension polymerization using the same 

(57) A suspending agent-containing slun-y is dis- 
closed which comprises a dispersant and a particulate 
suspending agent having a particle size distrikxition in 
which the partide diameter at weight-cumulative 95%, 
from the minimum particle size, is 1 \Lm or smaller. A 
method for efficiently producing the suspending agent- 
containing slurry is also disclosed. A process for sus- 
pension polymerization by use of the suspending agent- 
containing sluny is further disclosed. The slurry not only 
has such an excellent suspending ability in suspension 
polymerization that it enables the production of vinyl 
polymer beads having a narrow bead size distribution, 
but also is capable of retaining this ability over long and 
of exhibiting the same ability even when it has a high 
concentration. The suspension polymerization process 
enables vinyl polymer beads having a nanrow bead size 
distribution to be produced efficiently due to the use of 
the sluny. 
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The pr^ent invention relates to a suspending agent-conlalning slurry which not only has such an excellent sus- 
^tSS'S,!"^ Pdymerizalion that it enatHes the production of vinyl polymer beads having a narrow bead 
s«e distribution, but also is capable of retaining this ability over long and of exhibiting the same ability even when it has 
a high concentraton. The present invention also relates to a method for efTiciently producing the suspending agent-con- 
tainmg slurjy and a suspension polymerization process in which vinyl polymer beads having a naiL be^ L dS- 
button can be produced efficiently by use of the suspending agent-containing slun-y. 

BACKGRniINn OF TMF iMVFffr)ni., 

Generally employed suspending agents for suspension polymerization are In the form of a slurry conprising water 
andinorganic suspending agertpartlclesJn most of such suspending agents, the inorganicsuspendingag^^ 

"^fht-a^raae particle diameter of about from 2 to 3 Mm and have a particle size distribution in which tt^e par- 
tide diameter at weight-cumulative 95%. from the minimum particle size, is about from 20 to 30 fim 

However, the inorganic suspending agent particles contained in those suspending agent slurries are apt to aggre- 
flV^rT'^^^^ with the lapse Of time. Use of a suspending agent slurry containing coarse agg^erates of 
ifwrganic suspending agent particles in conducting suspension polymerization poses a problem thaTa polymer is 
obtained as coarse beads or coagulates. Thus, the conventional suspending agents are less apt to retain their ability 

Even when a conventional suspending agent slurry in which the inorganic suspending agent particles have not 
agglomerated « used to conduct suspension polymerization, there are problems that the polymer beads obtained tend 

!^rin?Suc?/e'kl! 

On the other hand, an attempt has been made to obtain a narrower bead size distribution by adding various salts 
to an aqueous d.^rsion medium for use in polymerization or by regulating the hydrogen ion concentration of an aque- 
ous dispersion medium at the initial stage of polymerization. However, use of these techniques poses a problem that 
J!i^!"^ ^ Pa^«cle diameter, are apt to aggtomerate into coaise 

polymer beads finally obtained have an increased bead diameter. => » • r = 

In general. H is preferred to finally obtain polymer beads having a bead diameter around 1 mm in high yield with a 
35 ^ ^"^ "^^ '^"^ 0' susperxling agent 

For example, a technique of synthesizing a specific inorganic suspending agent and a technique of grinding an 
inorganic suspending agent have been proposed (see JP-A-4-309504). (The term "JP-A" as used herSn tSs ^ 
unexamined published Japanese patent application. ") However, the fomier technique has a d,awba<^St a S 

htSr^n'T ^"'y the reduced particle size is not sufficiently small, but also the heat generated 

by friction dunng grinding is apt to cause an increase in slurry viscosity and thermal agglomeration of suspending agent 
TT ^,T"f ""y- Ij^.'^i*""'" ^ tetter technique to obtain a suspending agent havi,^ ^^^^6 
diameter, and the slurry obtained has poor handleability due to its viscosity Increase esieapanicie 
To mitgate the above-described problems, the grinding of a suspending agent should be performed in an extremely 
"'"centration, i.e.. about 10% by weight or below. Although this technique is effective In mitigat- 
^.r^^? T "^""^^^^ °l heat in the suspending agent slurry and the viscosity increase caused 

^ thermal agglom^ation. industrial use thereof is still disadvantageous because large-scale treatment using this tech- 
nique requires much time due to the low grinding efficiency thereof. «ii using mis lecn 

so SUMMARY OF THE INVENTIDIM 

«hi JJ!^^^^' invention has been achieved in view of the above^escribed problems of conventional techniques. An 
' *° ° suspending agent-containing sluiry which not only has such an excellent 

suspending abihty in suspension polymerization that H enables the production of vinyl polymer beads having a narrow 

It has a high concentration. Another object of the present invention is to provide a method for effiaently producing the 
suspending agem<ontaining slurry. Still another object of the presert invention istoprovideasuiJS 
ton proce^ ,n which vinyl polymer beads having a narrow bead size distribution can be efficiently produc^i use of 
the suspending agent-containing slurry. -7 u<~ «■ 
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K 'T" '"^^"^ ^"^'^^ P'®^*"* imentois in order to eliminate the problems described above 

rt has been found that a slurry containing fine particles of an inorganic suspending agent dispersed with the aid of a dis- 
persant has an exceBent suspending ability and is capable of retaining this ability over long. The present invention has 
been achieved based on this finding. ewamiiveniion nas 

""i® Present invention provides a suspending agent-containing slurry comprising a particulate inorganic suspend- 

!!]?i* T '"f""'"' '""^^ suspending agent having a particle size distribution in 

which the partde diameter at weight-cumulative 95%. from «ie minimum particle size, is 1 urn or smaller 

The present invention further provides a method of producing the suspending agent^ontaining slurry which com- 
pnses pulverizing a particulate inorganic suspending agent in an aqueous medium in the presence of a dispei^nt to 
said inorganic suspending agent comes to have a particle size distribution In which ttie particle 
diameter at weight-c jmulative 95%. from the minimum particle size, Is 1 (im or smaller 

The present invention furtiiermore provides a process for suspension polymerization which comprises suspension- 
^b^erizing a vinyl monomer in an aqueous medium containing an initiator, a suspending agent and an anionic sur- 
factant, said suspending agent being one supplied by using tiie above^lescribed suspending agent-containing slurry in 

^iZTnl t° °L!°J° °" " "^'^ °' the particulate inorganic s'u 

pending agent contained therein per 100 parts by weight of said monomer present in the suspension polymerteaflon 

sysiorn. 



so 



DETAILED DESCRIPTION OF THE INVgNTinM 

«9«"*-«'"*a'™"9 slurry of the present invention comprises a particulate inorganic suspending 
agent a dispersant and an aqueous medium. =hw la 

h«H,^7!f ^ suspending agent for use in the present invention include aluminum hydroidde. ferric 

^roxide. titanium hydroxide, tine phosphates, carbonates, and sulfates of calcium, magnesium, a^bariu; 
shghtty water-soluble inorganic compounds such as talc, kaolin, and bentonite. Of tt.ese. phosphates such as tricateium 
phosphate (hydrc«yapatite)and magnesium pyrophosphateare preferred, in 

dot,^!!^?^ ^^"^ °' magnesium pyrophosphate, and an anionic surfactant which will b^ 

desmbed later is preferred, because a system containing this combination is capable of yielding polymer beads having 
an e)rtremely narrow bead size distribution. »H"yi>wi ownsnaving 

.^J^yT^T ncS^?*^ suspending agent should have a particle size distribution in which the particle diameter 

s^osii'rc?^;;^^!^ ™^ 

.ioniave%'Sl"Sd"^z\t«S^^^^ 

^.J^l^T^^^T^^ suspending agent has a weight-average particle diameter, which is an index to particle 
^^IZ Z r Z "^^ "^^^"^^ ^ ^ ™« i« "^"^ «ne suspending 

dLl^oTif.T ^ ^'""^ "^"^ polymerization to have a narrow bL sizS 

2l 1 I 'I! advantageous ,n ttiat a small amount of ttie particulate inorganic suspending agent is sufficient 
for obtaining polymer beads having the desired bead diameter 

TTie dispersant contained in tiie slurry is at least one member selected from flie group consisting of an inorganic 
dispersant a polymeric dispersant and a surfactant inorganic 

Examples of the inorganicdispersam include alteli metal or ammonium salts of linear condensed phosphor 
e^. pyrophosphoric acid, tripolyphosphoric add. and tetrapdyphosphoric acid, or of cydic condensed phosphoric 

S'oc^eSh^fadr""' Pent-etaphosphoric add. hexametaphosphoric acKi. 

u '^^^ ™lude polymeric dispersants containing a hydroxyl group, an amido group 

^ Phosphono group, or an alkali metal or ammonium salt of a carboxyl. suHo or 
ph^onogrouR whKh are represented by sodium salts Of p^^^^^ 

c„*,^r^'* T '"^"^^ surfactants containing a hydroxyl group, an amido grouR a caiboxyl group, a 

!Sr^!^oUi!'^^^l^°*' " ^ ""^ ^'™™™""' °* « ^'Vl. sulfo or phosphono group, and 

POlyoxyetinylenealkylphenyl ethers, lauryltrimethylammonium chloride, and 

^rln-T I? ^ ^r^- P'^'^'^y to 5 parts by weight, per 100 parts by weight of tiie 

^Tmf J!? " '^^"^ ^ » « d*"*"" to -^'ntain the aJlity ttie sus- 

pending agent-cortaining slurry over long. On the other hand, too large amounts ttiereof are apt to pose a problem that 



3 



EP0 732 343 A2 



unstable droplets are formed during suspension polymerization, resulting in coarse polymer beads or coagulates of pol- 
ymer beads. 

Examples of the aqueous medium contained in the suspending agent-containing slurry of the present invention 
Include water and alcohol such as methyl alcohol, ethyl alcohol and propyl alcohol. Especially prefen-ed of these is 
5 water. 

The solid concentration (i.e., the concentration of the particulate inorganic suspending agent) In the suspending 
agent-containing slurry of the present Invention can be regulated to a desired value In a wide range up to a high value, 
for example In the range of preferably from 0,05 to 50% by weight, more preferably from 20 to 40% by weight. 

Too low solid concentrations are industrially disadvantageous in that pulverization efficiency, i.e., the amount of 

10 suspending agent particles produced per unit time wrtii a pulverizer, in the slurry production described later is low and 
much time is necessary for obtaining a suspending agent having a desired particle size, and that the transportation and 
storage of tiie slurry are costiy and require much labor. Too high solid concentrations pose a problem that the suspend- 
ing agent slurry obtained has an increased viscosity and hence poor handleabillty. 

One metiiod for preparing the suspending agent-containing slun-y of the present invention comprises pulverizing a 

15 particulate inorganic suspending agent in an aqueous medium in the presence of a dispersant to such a degree that 
the suspending agent comes to have a d95 of 1 ^m or smaller. 

The particulate inorganic suspending agent and the dispersant for use in this method are respectively the same as 
those described hereinabove. The amount of the dispersant present in the slunry is preferably from 0.01 to 10 parts by 
weight more preferably from 0.1 to 5 parts by weight, per 100 parts by weight of tiie particulate inorganic suspending 

20 agent. If tiie amount of the dispersant is too small, not only pulverization efficiency is low, making it difficult to complete 
pulverization in a short time period and to obtain a suspending agent with a desired particle diameter, but also the sus- 
pending agent slunry prepared tends to have an increased viscosity and poor handleability. As a result, the concemra- 
tion of tiie particulate inorganic suspending agent in tiie slun-y obtained should necessarily be reduced, so tiiat the 
advantages brought about by a high concentration in the suspending agent-containing slun-y cannot be obtained. Too 

25 large amounts thereof are undesirable in that during the suspension polymerization which will be described later, the 
normal dispersed state of a vinyl monomer in an aqueous dispersion medium cannot be maintained, so that polymer 
beads fiaving a too targe bead diameter are yielded and. in some cases, coagulation occurs durlng-the polymerization 
reaction. 

For pulverizing a particulate inorganic suspending agent, various pulverizing or agitating apparatus may be used, 
30 such as a high-shear agitator, an uKrasonlc pulverizer, a hammer crusher and a medium-agitating mill. These apparatus 
may be used alone or in combination of two or more tiiereof. 

In the present invention, the particle size and distribution of fine inorganic particles in a suspending agent-contain- 
ing slun-y are determined before and after pulverization by diluting 0.3 g of the slurry with 100 g of deionized water to 
regulate the concentration tiiereof and immediately thereafter analyzing tiie diluted slurry witii a particle size distribution 
35 analyzer based on tiie dynamic light-scattering method. 

However, a sample which contained coarse particles, such as over 6 ^m, that was not able to determine tiie particle 
size by using dynamic light-scattering mettiod (upper limit was about 6 jtm), the particle size and distribution of tiie sam- 
ple were determined by means of a laser diffraction type particle size analyzer (measuring range was from 0.5 ^m to 
1 .7 mm). And ttiese samples were diluted in deionized water, to a concentration at>out 0.05% by weight, then analyzed 
40 by the laser diffraction type particle size analyzer with stirring. 

The suspension polymerization process of the present invention comprises preparing an aqueous medium contain- 
ing a vinyl monomer, an initiator, an anionic surfactant and tiie suspending agent-containing slurry of the present inven- 
tion and heating the system with stirring to polymerize the monomer. 

Examples of the vinyl monomer for use in the suspension polymerization process of the present invention include 
45 vlnylaromatic compounds such as styrene. a-methylstyrene, vinyttoluene. p-methytstyrene. p-ethylstyrene. sodium sty- 
renesulfonate, and chlorostyrene. Such vlnylaromatic compounds may be used in combination witii aaylic vinyl com- 
pounds. e.g., acrylic acid, methyl acrylate, etiiyl acrylate, propyl acrylate, butyl acrylate, and 2-ethylhexyl acrylate; 
methacrylic vinyl compounds. e.g., methacryllc acid, metiiyl metiiacrylate, etiiyl metiiacrylate. propyl metiiacrylate, 
butyl methacrylate, and 2-etiiylhexyl metiiacrylate; crosstinking bifunctional vinyl compounds, e.g., acrylonitrile. divinyl- 
50 benzene, ethylene glycol dimetiiacrylate, butadiene, and isoprene; and other various vinyl compounds including glyci- 
dyl acrylate and glycidyl metiiacrylate. 

Examples of the initiator for use in tiie suspension polymerization process of tiie present invention include mono- 
mer-soluble initiators such as azo compounds, e.g., azobisisobutyronitrile, cumene hydroperoxide, dicumyl peroxide, t- 
butyl peroxy-2-ethylhexanoate, t-butyl peroxybenzoate. 1,1-dl-t-butylperoxy-2-methylcyclohexane. benzoyl peroxide, t- 
55 butyl peroxyisopropyl carbonate, t-butyl peroxy-2-ethylhexyt monocartx>nate, and lauroyi peroxide. In general, the initi- 
ator is used in an amount of preferably from 0.01 to 3 parts by weight per 100 parts by weight of the total amount of all 
monomer introduced. 

In the suspension polymerization of the present invention, tiie suspending agent-containing slurry of this invention 
is used in an amount of generally from 0.01 to 10 parts by weight, preferably from 0.05 to 1 part by weight, on a solid 
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bases in terms of the amount of the particulate inorganic suspending agent per 100 parts by weight of the monomer 
present in the suspension polymerization system. 

Various electrolytes can be added during the polymerization according to the present invention for the purpose of 
regulating particle size or distritxition, inhibiting polymer deposition within the reactor, or inhibiting the formation of an 
emulsified polymer. 

The electrolytes are substances which, when dissolved in water, dissociate into ions. Examples tiiereof include 
inorganic salts such as lithium chloride, sodium chloride, magnesium chloride, potassium chloride, calcium chloride, 
aluminum chloride, ammonium chloride, sodium sulfate, magnesium sulfate, potassium sulfate, aluminum sulfate, 
ammonium sulfate, sodium nitrate, magnesium nitrate, potassium nitrate, calcium nitrate, sodium cartwnate, magne- 
sium cartwnate. potassium cartDonate, calcium cartwnate, ammonium carbonate, sodium hydroxide, magnesium 
hydroxide, calcium hydroxide, and potassium hydroxide; and water-soluble alkali metal carboxylates such as potassium 
acetate, sodium acetate, sodium octanoate, sodium benzoate, disodium succinate, magnesium succinate, dipotassium 
succinate, disodium oxalate, magnesium oxalate, dipotassium oxalate, sodium citrate, magnesium citrate, and dipotas- 
sium citrate. These electrolytes are added In the form of powder, granules, or aqueous solution at the beginning of or 
during polymerization. 

The amount of the electrolyte added to the aqueous medium is preferably from 0.001 to 5.0 parts by weight per 100 
parts by weight of tiie aqueous medium. 

Surfactants, e.g., a sodium a-olefinsuHbnate, sodium dodecylbenzenesulfonate, and a sodium (alkyldiphenyl 
ether)disulfonate. various reactive surfactants, and the like may be preferably used in the suspension polymerization 
process of tiie present invention for the purpose of regulating ttie interfadal tension between the vinyl monomer and tiie 
aqueous medium. Especially preferred surfactants are anionic surfactants such as alkali metal alkylsufonates having 8 
to 20 cartx)n atoms, because these surfactants are effective in stably dispersing monomer droplets during suspension 
polymerization. The amount thereof is preferably from 0.0001 to 0.5 parts by weight per 100 parts by weight of the 
aqueous medium. 

In the suspension polymerization process of the present invention, a chain-transfer agent such as an alkyi mer- 
captan, e.g., dodecyl mercaptan, a-methylstyrene dimer, or the like may be added as a molecular weight regulator to 
the polymerization reaction system if desired and necessary. This chain-transfer agent is preferably used in an amount 
of usually from 0.01 to 3 parts by weighrt per 100 parts by weight of all monomer to be polymerized. 

If desired and necessary, a plasticizer such as a phthalic ester, e.g., dioctyl phthalate, or a fatty acid ester; an 
organic compound such as toluene, xylene, or cyclohexane; or tiie like may be added to the polymerization reaction 
system in the suspension polymerization process of tiie present invention. 

The suspension polymerization process of tiie present invention can be applied to a process for producing expand- 
able polymer beads in which process a blowing agent is added during or after the suspension polymerization according 
to the present invention to impregnate the blowing agent into polymer beads. Examples of tine blowing agent include 
physical blowing agents such as aliphatic hydrocarbons, e.g., propane, n-butane, isobutane. n-pentane. isopentane, 
neobutane and hexane, alicyclic hydrocartxjns. e.g., cydobutane and cydopentane, halogenated hydrocarbons, e.g., 
methyl chloride and dichlorofluoromelhane; and chemical blowing agents generating cartjon dioxide, nitix>gen, ammo- 
nia or ttie like. These blowing agents may be used alone or in combination of two or more thereof. The blowing agent is 
fed usually in such an amount that ttie polymer beads yieWed have a blowing agent content of about from 1 to 20% by 
weight. A nucleating agent such as ethylenebisstearamide, mettiylenebisstearamide, an ethylene-vinyl acetate copoly- 
mer resin, or the like may be added beforehand to the vinyl monomer for use in producing such expandable polymer 
beads. 

Furttier, various additives generally used in the production of expandable polymer beads may be suitably added. 
Examples of such additives indude a flame retardant, a flame retardant synergist, an antistatic agent, a conductivity- 
imparting agent, and a bead size dist-ibution regulator. It is also possible to mix a rubber ingredient, e.g., a butadiene 
rubber or a styrene-butadiene rubber. 

For adding a monomer to an aqueous medium, use may be made of a mettiod in which the monomer is fed into a 
reactor at a time beforehand or a method in which polymerization is conducted while gradually adding tiie monomer. 
The feed amount of the vinyl monomer is usually from 5 to 1 50 parts by weight per 100 parts by weight of the aqueous 
medium, aHhough it is suitably regulated according to the desired bead diameter of ttie polymer beads to be produced, 
etc. 

In a representative embodiment of the suspension polymerization according to tiie present invention, an anionic 
surfactant, an initiator, a vinyl monomer, and otiier optional ingredients are added to an aqueous medium containing ttie 
suspending agent-containing slurry produced beforehand, and oxygen is removed from ttie reaction system, following 
which suspension polymerization is conducted witti stirring at a given temperature for a given time period. 

The present invention will be explained below in more detail by reference to Examples and Comparative Examples, 
but ttie invention should not be construed as being limited tiiereto. 
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EXAMPLE 1 

(Preparation of Suspending Agent-Containing Slurry) 

In 1 ,500 g of deionized water was dissolved 10 g of sodium tripolyphosphate. Thereto was added 500 g of powdery 
tricalcium phosphate (manufactured by Taihei Chemical Industrial Co.. Ltd., Japan). This mixture was treated with a 
medium-agitating mil! (manufactured by KotobuW Eng. & Mfg. Co., Ltd.. Japan) with circulation for 15 minutes. The d95 
and weight-average particle diameter of the pulverized particles were determined with a particle size analyzer of the 
dynamic light-scattering type (manufactured by Otsuka Denshi K.K.. Japan), and were found to be 0.46 \im and 0.19 
fxm. respectively (Solid concentration in the slurry, 25% by weight) 

(Suspension Polymerization) 

Into a 50-liter autoclave equipped with a stin-er were introduced 20 liters of deionized water, 80 g of the suspending 
agent-containing slurry prepared above (suspending agent content on a solid basis during polymerization, 0.1% by 
weight), and 0.8 g of sodium dodecylbenzenesulfonate. Thereto was then added, with stin-ing, a solution prepared by 
dissolving 45 g of t-butyl peroxy-2-ethylhexanoate, 27 g of 1 ,1 -bis(t-butylperoxy)-3.3,5-trimethylcyclohexane, and 270 g 
of cyclohexane as a plasticizer into 18 kg of styrene monomer. 

After the resulting mixture was stirred at room temperature for 30 minutes. It was heated to 90*C over a period of 1 
hour. The mixture was then heated from SO'C to 1 00^'C over a period of 5.5 hours, during which 1 .7 kg of butane was 
added into the autoclave at 4 hours after the arrival at 90*>C. The reaction mixture was further heated from lOO'^C to 
1 lO^C over a period of 1 .5 hours, and then maintained at this tenperature for another 2 hours. 

Subsequently, the reaction mixture was cooled to room temperature, and a polymer bead slurry was taken out with 
stirring. After hydrochloric acid was added to dissolve the suspending agent, the polymer bead slunry was examined for 
the bead size distribution of the polymer beads with a particle size analyzer of the laser diffraction type (manufactured 
by SYMPATEC, Germany). The polymer beads thus produced had a weight-average bead diameter of 1 .06 mm and the 
bead size distritxition thereof had a single peak. This bead size distribution had a dispersion index as defined by the 
following equation of 0.53. showing that the bead size distribution was narrow. 

Dispersion index = (d85 - d15)yd50 (I) 

In equation (I). d85. d15, and d50 are the bead diameters (mm) at the points where the bead diameter weight- 
cumulation from the minimum bead diameter reaches 85%, 15%. and 50%. respectively, of the total weight. 

The term "dispersion index" herein means the degree of dispersion as defined by the above equation (1). 

The polymer bead slurry was washed with water and then centrifuged to obtain expandable polymer beads. These 
polymer beads were dried with a f luidized-bed dryer to remove the adherent surface water and then expanded with a 
pre-expander (manufactured by Daisen Industry Co. Ltd., Japan). As a result, the polymer beads were expanded to a 
bulk density of 15 g/l. The pre-expanded polymer beads were subjected to molding with a molding machine (manufac- 
tured t>y Daisen Industry Co. Ltd.). As a result, a molded article uniform in the size of expanded beads and satisfactory 
in appearance was obtained. 

On the other hand, the suspending agent-containing slurry obtained above through pulverization of a suspending 
agent was allowed to stand at 40*'C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.49 
^m and a weight-average particle diameter of 0.21 ]uim. This suspending agent-containing slurry was used to conduct 
polymerization in the same manner as the above. The polymer beads obtained by this suspension polymerization had 
a weight-average bead diameter of 1.10 mm and a bead size distribution with a single peak. The dispersion index 
thereof was 0.57, showing that the bead size distribution was narrow. Thus, the suspending agent-containing slurry 
showed extremely little change in suspending ability with the lapse of time. 

EXAMPLE 2 

Tricalcium phosphate was pulverized in the same manner as in Exarrple 1 , except that sodium hexametaphos- 
phate was used as a dispersant. The d95 and weight-average particle diameter of the pulverized suspending agent par- 
ticles were 0.44 \im and 0.18 ^m, respectively. 

Polymerization was then carried out in the same manner as in Example 1 . except that the suspending agent-con- 
taining sluny prepared above was used (suspending agent content on a solid basis during polymerization. 0.1% by 
weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter of 1.06 
mm and a bead size distritxition with a single peak. The dispersion index thereof was 0.55, showing that the bead size 
distribution was namw. 
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Subsequently, the suspending agent-containing slurry obtained above through pulverization of a suspending agent 
was allowed to stand at 40*C for 2 weeks. The suspending agent particles after the standing had a d95 of 0 47 urn and 
a weight-average particle diameter of 0. 1 9 ^m. This suspending agent-containing slurry was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1.08 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.57, showing that the bead size distribution was nan-ow. Thus, the suspending agent-containing slurry showed 
extremely little change in suspending ability with the lapse of time. 



EXAMPLE 3 



20 



25 



Tricalcium phosphate was pulverized in the same manner as in Example 1. except that 5 g of an aqueous 
poly{sodium acrylate) solution having an active-principle content of 40% (trade name, Nopoosperse 44C; manufactured 
by San Nopco Umited. Japan) was used as a dispersant. The d95 and weight-average particle diameter of the pulver- 
ized suspending agent particles were 0.45 fim and 0.19 jim, respectively. 

Polymerization was then carried out in the same manner as in Example 1 . except that the suspending agent-con- 
taining slurry prepared above was used (suspending agent content on a solid basis during polymerization 0 1% by 
weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter of 1 08 
mm and a bead size distribution with a single peak. The dispersion index thereof was 0.56. showing that the bead size 
distribution was narrow. 

Subsequently, the suspending agent-containing slurry obtained above through pulverization of a suspending agent 
was allowed to stand at 40«C for 2 weeks. The suspending agent particles after the standing had a d95 of 0 46 (im and 
a weight-average particle diameter of 0.20 \im. This suspending agent-containing slurry was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1.10 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.57. showing that the bead size distribution was nan-ow. Thus, the suspending agent-containing slurry showed 
extremely little change in suspending ability with the lapse of time. 

EyAMP|^4 

30 Tricalcium phosphate was pulverized in the same manner as in Example 1 , except that 1 0 g of an aqueous organic- 
phosphonate solution having an active-principle content of 50% (trade name, Hydropalate 884; manufactured by Hen- 
kel KGaA) was used as a dispersant. The d95 and weight-average particle diameter of the pulverized suspending agent 
partides were 0.44 Jim and 0.18 Jim. respectively. « y i 

Polymerization was then carried out in the same manner as in Example 1 . except that the suspending agent-con- 

35 taming slurry prepared above was used (suspending agent content on a solid basis during polymerization 0 1% by 
weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter of 1 06 
mm and a bead size distribution wrth a single peak. The dispersion index thereof was 0.55. showing that the bead size 
distribution was narrow. 

Subsequentiy, the suspending agent-containing slun-y obtained above through pulverization of a suspending agent 
40 was allowed to stand at 40''C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.45 urn and 
a weight-average particle diameter of 0. 1 9 jxm. This suspending agent-containing slun-y was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1.08 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.56. showing that the bead size distribution was narrow. Thus, the suspending agent-containing slurry showed 
45 extremely little change in suspending ability with the lapse of time. 

EXAMPLE 5 

Tricalcium phosphate was pulverized in the same manner as in Example 1 . except that 10 g of a powdery sodium 
salt of p-naphthalenesutfonic acid/formalin condensate (trade name, Demol N; manufactured by Kao Corp Japan) was 
used as a dispersant. The d95 and weight-average particle diameter of the pulverized suspending agent particles were 
0.46 |im and 0.19 Jim, respectively. 

Polymerization was then carried out in the same manner as in Example 1 , except that the suspending agent-con- 
taining slurry prepared above was used (suspending agent content on a solid basis during polymerization 0 1% by 
weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter of 1 08 
mm and a bead size distribution with a single peak. The dispersion index thereof was 0.57. showing that the bead size 
distribution was narrow. 



50 



55 



Subsequentiy. the suspending agent-containing slun-y obtained above through pulverization of a suspending agent 
was allowed to stand at 40''C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.47 m and 
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a weight-average particle diameter of 0.19 jim. This suspending agent-containing slurry was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1 .09 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.57. showing that the bead size distribution was nan^ow. Thus, the suspending agent-containing slurry showed 
extremely little change in suspending ability with the lapse of time. 

EXAMPLE 6 

Into a 50-liter autoclave equipped with a stirrer were introduced 19.6 kg of deionized water and 550 g of trisodium 
phosphate dodecahydrate. The contents were heated to gO'C. Subsequently, 760 g of a 35 wt% aqueous calcium chlo- 
ride solution was added dropwise thereto with stirring over a period of 30 minutes, and the resulting mixture was then 
stin-ed at 90*C for 1 hour. After this mixture was cooled to room tenrperature. part of the sluny produced was filtered to 
measure the concentration in the slurry. As a result, the concentration was found to be 3.9%. The d95 and weight-aver- 
age particle diameter of the tricalcium phosphate yielded were 13.48 jim and 4.33 \xn\, respectively 

Subsequently, 12.8 kg of the slun-y obtained was concentrated by ultrafiltration to 2 kg finorganic-suspending-agent 
content on a solid basis, 25% by weight). Therein was dissolved 40 g of an aqueous organic-phosphonate solution hav- 
ing an active-principle content of 50% (trade name. Hydropalate 884; manufactured by Henkel Kgaa) as a dispersant. 
This mixture was treated with a medium-agitating mill (manufactured by Kotobuki Eng. & Mfg. Co., Ltd.) with circulation 
for 15 minutes. The d95 and weight-average particle diameter of the pulverized particles were 0.50 jim and 0.20 jun. 
respectively. 

Polymerization was carried out in the same manner as in Example 1 , except that the suspending agent-containing 
slurry prepared above was used in an amount of 80 g (suspending agent content on a solid basis during polymerization. 
0,1% by weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter 
of 1.15 mm and a bead size distribution with a single peak. The dispersion index thereof was 0.57, showing that the 
bead size distrit^on was narrow. 

Subsequently the suspending agent-containing slurry obtained above through pulverization of a suspending agent 
was allowed to stand at 40'C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.51 jim and 
a weight-average particle diameter of 0.21 |iim. This suspending agent-containing slurry was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1 .18 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.58, showing that the bead size distribution was narrow. Thus, the suspending agent-containing slurry showed 
extremely little change in suspending ability with the lapse of time. 

EXAMPLE 7 

Into a 50-liter autoclave equipped with a stirrer were introduced 27 kg of deionized water and 500 g of sodium pyro- 
phosphate. Subsequently 2 kg of a 50 wt% aqueous magnesium sulfate solution was added dropwise thereto with stir- 
ring over a period of 30 minutes, and the resulting mixture was then stin-ed at room temperature for 1 hour. Part of the 
slurry produced was filtered to measure the concentration in the slurry. As a result, the concentration was found to be 
1 .5%. The d95 and weight-average particle diameter of the magnesium pyrophosphate yieWed were 22.75 »im and 7.21 
|im. respectively 

Subsequentiy, 26.7 kg of the slurry obtained was concentrated by ultrafiltration to 2 kg (inorganic-suspending-agent 
content on a solid basis. 20% by weight). Therein was dissolved 40 g of an aqueous poly(sodium acrylate) solution hav- 
ing an active-principle content of 40% (trade name, Nopcosperse 44C: manufactured by San Nopco Limited) as a dis- 
persant. This mixture was treated with a medium-agitating mill (manufactured by Kotobuki Eng. & Mfg. Co., Ltd.) with 
circulation for 15 minutes. The d95 and weight-average particle diameter of the pulverized particles were 0.38 jim and 
0,17 \im, respectively. 

Polymerization was carried out in the same manner as in Example 1 . except that the suspending agent-containing 
slurry prepared above was used in an amount of 50 g (suspending agent content on a solid basis during polymerization, 
0.05% by weight). The polymer beads obtained by this suspension polymerization had a weight-average bead diameter 
of 0.99 mm and a bead size distribution with a single peak. The dispersion index thereof was 0.57, showing that the 
bead size distribution was narrow. 

Subsequentiy the suspending agent-containing slun^y obtained above through pulverization of a suspending agent 
was allowed to stand at 40*'C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.46 jim and 
a weight-average particle diameter of 0.20 fim. This suspending agent-containing slurry was used to conduct polymer- 
ization in the same manner as the above. The polymer beads obtained by this suspension polymerization had a weight- 
average bead diameter of 1.05 mm and a bead size distribution with a single peak. The dispersion index thereof was 
0.59, showing that tiie bead size distribution was nanow. Thus, the suspending agent-containing slurry showed 
extremely little change in suspending ability with tine lapse of time. 
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EXAMPLE 8 

In 667 g of a magnesium pyrophosphate slun^y prepared in the same manner as in Example 7 was dissolved 2.5 g 
of an aqueous poly(sodium acrylate) solution having an active-principle content of 40% (trade name. Nopcosperse 
44C; manufactured by San Nopco Limited) as a dispersant. This mixture was treated with a medium-agitating mill (man- 
ufactured by KbtobuW Eng. & Mfg. Co., Ltd.) with circulation for 5 minutes. The d95 and weight-average particle diam- 
eter of the pulverized suspending agent particles were 0.90 ^im and 0.51 \im, respectively. 

Polymerization was then carried out in the same manner as in Example 1, except that the suspending agent-con- 
taining slurry prepared above was used in an amount of 667 g (suspending agent content on a solid basis during polym- 
erization. 0.05% by weight). The polymer beads thus obtained had a weight-average bead diameter as large as 1.40 
mm. but the bead size distribution thereof had a single peak. The dispersion index thereof was 0.57. showing that the 
bead size distribution was narrow. 

On the other hand, the suspending agent-containing slurry obtained above through pulverization of a suspending 
agent was allowed to stand at 40'C for 2 weeks. The suspending agent particles after the standing had a d95 of 0.91 
fim and a weight-average particle diameter of 0.53 |iim. This suspending agent-containing slun-y was used in an amount 
of 667 g (suspending agent content on a solid basis during polymerization, 0.05% by weight) to conduct polymerization 
in the same nr\anner as the above. The polymer beads thus obtained had a weight-average bead diameter of 1 .44 mm, 
which was larger than the weight-average bead diameter of the polymer beads produced with the suspending agent just 
after pulverization. However, the bead size distribution had a single peak. The dispersion index thereof vras 0.58. show- 
ing that the bead size distribution was nan'ow. Thus, the suspending agent-containing slurry showed extremely little 
change in suspending ability with the lapse of time. 
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nDMPARATIVE EXAMPLE 1 

JhB d95 and weight-average particle diameter of tricalciurr. phosphate were measured without pulverization, and 
were tound to be 52.7 |«n and 7.86 jun. respectively. Polymerization was carried out in the same "«nner as in Example 
r«cei^S40goftL unpulverizedtricalclum phosphate was used. The^^^^^ 

Le^gTb^ diSJeter ofT.02 mm and a bead size distribution with a single peak. However, the d«pers.on index 
thereof was 0.79. showing that the bead size distribution was considerably broad. 

gOMPARATIVE EXAf>/IPLE 2 

The d95 and weight-average particle diameter of a commercial slurried tricalcium phosphate (trade name. TCP- 
10: ^rSX Taihei ChlmSl Industrial Co.. Ltd.) were measured without pulverization ard were 1«.r^o be 
25 4 urn and 2.86 m. respectively. Polymerization was carried out in the same manner as ^Pl^^^^^^irw 
ttiis unpulverized durriedTicalcium phosphate (inorganic-suspending-agent content on a sold ^as-s. by weigM) 
was used in an amount of 400 g (suspending agent content on a solid basis dunng polymenzaton. 0.2% by weight). 

Xer be^rLs obtainJj h Ja weight^erage bead diameter of 0.98 mm and a bead size distrtoution with a 
sTngK However, the dispersion index thereof was 0.82. showing that the bead size d.stributon was oonsderaUy 

'^'^On the other hand, the slurried tricalcium phosphate described above was allowed to stand at 40-C 2 weete^ 

After the standing, the d95 and weight-average particle diameter of the suspending agent partdes had .ncreas^ to 

27irm and 2.97Vm. respectively, due to agglomeration. Polymerization was earned out in the same "«nner asjn 

Example 1. except ttiat this slurried tricalcium phosphate was used in an amount of 400 g (suspending agent cortent 

on a^a tesis during polymerization. 0.2% by weigM). The resulting ^^^^^^ 

?e?S^1 03 mm. which^s larger than the weigW-average bead diameterdthepolymer^^^ 

ri^ Wcaldum phosphate prior to the standing. Although the bead size distribution thereof had a single peak the 

SeSn Tnd^ thereof wTs 0.83. showing ttiat the bead size distribution had become broader. Thus, the slurry dete- 

rioraled in suspending ability. 

nrtMPARATlVE EXAMPLE 3 

Tricalcium phosphate was pulverized in the same manner as in Example 1 . except that a dispersant was not added 
for the pulverizatiomne d95 and weight-average particle diameter of the pulverized suspending agent particles were 

^■'^F^y^i^ion^^s^eS'ed out in «ie same manner as in Example 1 . except that 
taining slurry thus prepared was used in an amount of 80 g (suspending agent content on a sold ba«s during poj^ 
erization 0.1% by weight). The polymer beads ttius obtained had a weight-average bead diameter of 1 .27 mm and a 
bS Se distribution ^ a single peak However, the dispersion index thereof was 0.64. showing that the bead size 

""^S'SiS, the suspending agent-containing slurry obtained above through pulverization of a suspending 
aoent was allowed to stand at 40°C for 2 weeks. After the standing, the d95 and weight-average partide diameter of the 
sSSgTem partides had increased to 4.76 ^m and 1 .64 ^m. respectKrely. due to agglomeration. Pojrmer^tion 
w^SSied out in ttTe same manner as ttie above, except that this suspending agent-containing sluny was i«ed m an 
Ti^^urtTsO g (suspending agent content on a sold basisduring polymerization. 0.1% by weight), ^he resulting pdy- 
m^Lds h^ a wdght-average bead diameter of 1 .39 mm. which was larger than the weight-average bead d«m^e^ 
of^ie^er beads produced with the suspending agent iust after pulverization, ^though 
thereofhad a single peak, the disperston index thereof was 0.73. showing that the bead size distribution had become 
broader. Thus, the slun-y deteriorated consderably in suspending ability. 

COMPARATIVE EXAMPLE 4 

Tricaldum phosphate was pulverized in ttie same manner as in Example 1. except not using a dispersant. not for 
15 minutes but for a shorter period of 2 minutes. The d95 and weight-average particle diameter of the pulverized sus- 

oendino agent partides were 7.83 |im and 2.47 urn, respectively 

' fSJSrization was then carried out in the same manner as in Example 1. 
; taining slurry flius prepared was used in an amount of 80 g (suspending agent content on a sold b^« dunng po^m- 
erizafon 0 1% by w^). The polymer beads thus obtained had a weight-average bead diameter as large as 1 .70 mm. 
XSSiebSiJzedistribZThereofhadaangle peak the dispers^^ 
bead size cfistribution was broad. 
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Subsequently, the suspending agent-containing slurry obtained above through pulverization of a suspending agent 
was allow^ to stand at 40»C for 2 weeks. After the standing, the d95 and weight-average partde diamrter of the sus- 
peiiTnraSm Slides had inaeased to 1 8.24 ^m and 5.32 .m, respecth^ely. due to agglorr^raton. Pdymenzaton 
was S out^ the same manner as th above, except that this suspending agent-conta.n.ng slurry was used m an 
, riSurtTao g (suspending agent content on a solid basis during pdymerizalbn. 0.1% by weight). As a result, coag- 
ulation occurred. 

r oMPARATIVF EXAMPLE 5 

w Magnesium pyrophosphate was pulverized in the same manner as in Example 1 . except not using « dtepersam. not 
for 1 5 rSnS^ bS^tar a shorter period of 2 minutes. The d95 and weight-avemge partide diameter of the pulverized 
susoendina aaent particles were 7.55 (un and 2.73 |«n. respectively. 

^tSJrSfon was then carried out in the same manner as in Example 1 . except that the suspending agent-con- 
taining Lrry thus prepared was used in an amount of 667 g (suspending agent conte.it on a solid basis du"ng ^ lym- 
,5 Son, 0.05% b^Sht). The polymer beads thus obtained had a weight-average bead d«meter as large as 1 
mm. AWwugh the bead size distribution thereof had a single peak, the dispersion index thereof was 0.78. showing that 
the bead size distribution was broad. , . 

Subsequently, the suspending agent-containing slurry obtained abovethrough P^l^^rlzaton of asu^nd,r|g agent 
was allowed to stand at 40»C for 2 weeks. After the standing, the d95 and weight-average partide diamrter of the sus- 
Snragent particles had increased to 12.57 ^m and 4.82 ,m. respectively, due to aggtomeraton. PCym^izaton 
wascam^ out in the same manner as the abo/e. except that this suspending agent-containing slurry was used .n an 
amount of 667 g (suspending agent content on a solid basis during polymerization, 0.05% by weight). As a result, coag- 
ulation occurred. 

2S rOMPARATIVE EXAMPLE 6 

In 667 g Of a slurry obtained in the same manner as in Example 7 was dissolved 2.5 g of an aqueous poly(sodium 
acrylate) solution having an aclivei)rinclple content of 40% (trade name. Nopcosperse 44C; "^^J^^^^ 
m>co Limited) as a dispersant. This solution was divided into two equal parts. One of these was subiected to ten- 
minute pulverization treatment, while the other was subjected to 5-minute pulverization treatment. The two parts were 
trn sTdenrmS^ with each otherto^^^ 

idedSneterithe pulverized suspending agent partides were 2.05 ^mand0.31 ^m respectively. Po'V^ «aton^ 
tlincarried outinthe same manner asin Example l.exceptthatthesuspendingagent-cont^^^^ 
was used In an amount of 667 g (suspending agent content on a sold basis during polymerization 0.05% by waght)^ 
SSSibeSthusoblainidh^aweigW-avera^^ 

J^ bSsfze distribution thereof had a single peaK the dispersion index thereof was 0.81 . sh<«nng that the bead s«e 

distribution was considerably broad. . , 

Subsequently, the suspending agent-containing slurry obtained above through pulverization of a su^ndirig agent 
was allowed to stand at 40'C for 2 weeks. After the standing, the d95 and weight-average partde diameter of the sus- 
oendinq agent partides were 2.13 jim and 0.32 fim. respectively. Pdymerization was carried out in the same manner 
as^ rSe Sept that this suspending agent-^xrtalnlng slurry was used in an amount of 667 g (suspending agent 
SntentlTa Sl JWsis during^lymerization, 0.05% by weight). The polymer be^s obt^ned by th« ^"^«^j«'" 
Serization had a weight-average bead diameter as large as 1 .32 mm. Although the bead size distrixrtion thereof 
single peaK the dFspersion index thereof was 0.83. showing that the bead size distributon was oonsrierably 
broad. The slurry undenwent little deterioration in suspending ability. 
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■me suspending agent-containing slurry of the present invention not only has such an excellent suspending abilrty 
In suspension polymerization that It enables the production of vinyl polymer beads having a narrow bead size distribu- 
tion but also is capable of retaining this ability over long and of exhibiting the same ability even when rt has a high con- 
centration. This suspending agent-containing slurry can be eHidently obtained according to the present inventon. By 
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use of this suspending agent-containing slurry, vinyl polymer beads having a narrow bead size distribution can be pro- 
duced efficiently 

While the invention has been described in detail and with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

Claims 

1. A suspending agent-containing slurry comprising a particulate inorganic suspending agent, a dispersant and an 
aqueous medium, said inorganic suspending agent having a particle size distribution in which the particle diameter 
at weight-cumulative 95%. from the minimum particle size, is 1 fim or smaller. 

2. The suspending agent-containing slun-y as claimed in claim 1 , wherein said dispersant is at least one member 
selected from the group consisting of an inorganic dispersant, a polymeric dispersant and a surfectant. 

3. The suspending agent-containing slurry as claimed in claim 2, wherein said inorganic dispersant is an alkali metal 
salt or ammonium salt of a linear condensed phosphoric acid or of a cyclic condensed phosphoric acid. 

4. The suspending agent-containing slurry as claimed in daim 2. wherein said polymeric dispersant contains a 
hydroxyl group, an amido group, a cartx)xyl group, a sulfo group or a phosphono group, or an alkali metal or ammo- 
nium salt of a cartx>xyi. sulfo or phosphono group. 

5. The suspending agent-containing slurry as claimed in claim 2. wherein said surfactant is either a surfactant con- 
taining a hydroxyl group, an amido group, a carboxyl group, a sulfo group or a phosphono group, or an alkali metal 
or ammonium salt of a carboxyl, sulfo or phosphono group, or an ether-type surfactant. 

6. The suspaiding agent-containing slun^y as claimed in claim 1 , wherein said dispersant is present in an amount of 
from 0.01 to 10 parts by weight per 100 parts by weight of said inorganic suspending agent. 

7. The suspending agent-containing slurry as claimed in claim 1 , wherein said particulate inorganic suspending agent 
comprises tricaldum phosphate or magnesium pyrophosphate. 

8. The suspending agent-containing slun'y as claimed in daim 1 , wherein said particulate inorganic suspending agent 
has a weight-average particle diameter of 0.4 ^m or smaller. 

9. The suspending agent-containing slurry as claimed in daim 1 , which has a solid concentration of from 0.05 to 50% 
by weight. 

10. A method of producing a suspending agent-containing slurry which comprises pulverizing a particulate Inorganic 
suspending agent in an aqueous medium in the presence of a dispersant to such a degree that said inorganic sus- 
pending agent comes to have a particle size distribution in which the particle diameter at weight-cumulative 95%, 
from the minimum partide size, is 1 ^m or smaller. 

1 1 . The metiiod as daimed in daim 1 0. wherein said dispersant is at least one member selected from the group con- 
sisting of an inorganic dispersant, a polymeric dispersant and a surfactant. 

12. The method as claimed in claim 1 1 . wherein said inorganic dispersant is an alkali metal salt or ammonium salt of 
a linear condensed phosphoric add or of a cydic condensed phosphoric acid. 

13. The method as daimed in daim 11, wherein said polymeric dispersant contains a hydroxyl group, an amido group, 
a carboxyl group, a sulfo group or a phosphono group, or an alkali metal or ammonium salt of a carboxyl, sulfo or 
phosphono group. 

14. The method as daimed in claim 11. wherein said surfactant is either a surfactant containing a hydroxyl group, an 
amido groip, a carboxyl group, a sulfo group or a phosphono group, or an alkali metal or ammonium salt of a car- 
boxyl, sulfo or phosphono group, or an ether-type surfactant. 

15. The method as daimed in claim 10, wherein said dispersant is present in an amount of from 0.01 to 10 parts by 
weight per 100 parts by weight of said particulate inorganic suspending agent. 
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16. The method as claimed in claim 10. wherein said particulate inorganic suspending agent comprises tricalcium 
phosphate or magnesium pyrophosphate. . 

17 A process for suspension polymerization which comprises suspensioniX)lymerizing a vinyl monomer in an aque- 
Jus ^um S anTnLtor. a suspending agent and an anionic surfactant, sad suspend.ng agent being 
Z SwS by using a suspending agent-containing ^urry in an amount of from 0.01 to 
solid bas^s in terms of the amount of the particulate inorganic suspending agent contained therein per 100 parte by 

sLid^^^^^^^^ said suspending agent-containing slurry compri^ng a ^^^^^'^'^J^^^^^ 
aoS a dispersant and an aqueous medium, said inorganic suspending agent having a particle size d stributon in 
which'the particle diameter at weight-cumulative 95%. from the minimum particle size, is 1 jim or smaller. 
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but also is capable of retaining this ability over long and 
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concentration. The suspension polymerization process 
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distribution to be produced efficiently due to the use of 
the slury. 
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